
ISP203A - Global Change 
Greenhouse Effect 

f"" 
Objectives "' ii, .. 

Upon completing t~rs activity, you will be able to: 

t\42 '17 Zq ~ l 
A4/ft'7J"¢> 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere, 

Causal Principles 

1, Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth, 

3, Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 
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:"GROUP#: ISP20~A~~,g~~rQfi.~nge 
GreenTiouslEfiect'$""':. 

Student IDs of Members Present: 
• 

fi ... ~~~iz?'h,.r ", 
On the di<;l§ram below'€Iraw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

,}. 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 
" 

Glass G~+\c\J&t;, W...A'PP/NG tJr7rT 
b~e:s 

Soil, plants, other 
81ttzn+~ su~f=fI( t:. l2.8R.:eCT7NG ()r2-I\EbO~1 

surfaces in ~ C~7I\11tJ0) greenhouse 

Solar radiation .soL.tte- l2Al)l~ON Bo-rn- tIVfT IN[)7Dt 

Heat inside ~O~ ~I ~It:lig: wrtttT IS rr-ItPP6D 
greenhouse 

> IN J>'l77 1 '" 
Reflection of visible R.EF'Lectlol'l oFF Jc:EtP P12fJ m ~/NG 
light off the glass (OZ.ONt'\<e 6 ~e, 1\ IN ~tmo 

Vents in the r1~as IN nt£ LFt r-f136t1 tSutPE 
greenhouse 

~," 'I-' 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role Playked .bthY tghreenhou~e a:deffect 
greenhouse effect components. You might want to wor WI e green ous 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

ltt"E GeBENrtM:lf:,"E., 12'0PtCl'. T7tE SUN I3mrrs 
12.A-VIA-l1DN /rf'Jb BNn;r2S 7"1ft; ATrYloSPrt£Y2-B. )T 

CfrN 13'8 C8Fl;t:Cf""f:!D () e 7i1?:Sdf/3ED 8Y rrrf; 
~nJ 's ~ u )2.pA-ce . Wf11?J'-,f rr fNTE'12S -nre tHlntJsl:>tfC[ZE 

11 \~ VIS, I BGB Gi0H1 7'[1\-b rr e:ePtkcTS /l':S 
INr~ r(EA-1. nr-E \"R \'1"BATIS ~Ai){~ 

~lJGrt --ntt, fIT1Y)02::.'Pfi:E'e£ BY 6£Et3N tinu ~e 

GAses (M~t:::, (02 1 WfrTE'e VfrpOI2). -rrte rYlol2:E 

G ~tlDl.l~\:: GM::,BS.) ---n-tt:: (noet If- 1--tt.7'fr 7& 

~ttI::> IN. ~ An'no~'P~. 

3. In Table B. describe how a greenhouse and the greenhouse effect are different. 

Table B. D'ff b tw a greenhouse and the greenhouse effect I erences e een 

Greenhouse Difference Greenhouse Effect 

P++YSIUtL \IS, iNVISIBLE 
Glass 

B~IS'lC-
Greenhouse Gases 
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ISP203A - Global Change j.. 
Greenhouse Effect 

~. 

4. Complete the simple box-and-arrow d~gram below. 
• You have all of the boxes and arrows-needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

---------- ------- --_. -------------_ .. _ .. --.- ------------------,- ----------------------------------- -------------: 

SPACE 

SUN 

ATMOS 

EARTH 

, , , , , , , , , , , , , , , 

.---- .... 
//-- "~t:tD -"'=:-:c-:,-----, 

, 

\\, 1f2.- ,/ 
'------..-!'<./ ---, .. 

, , , ' , ' r¥" -rU/tJI flT).0i'-l , , 
T 

IR 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity,'you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 
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ISP203A - Global Change 
Greenhouse Effect 

i"'" GROUP #: Z 
\ 

~:' Student IDs of Members Present: 
04208'1(00 I At.fD 74 Iq& iJ 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes, 

Alf34gl€(,3 Ailil611foR 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass Green hOU~se5 
Th5+rup+he.. i n-fra-ted htnt 

Soil, plants, other' 

MmD5~reve l~(o()rd 
~e.'j aloeor\:::e-d c1- r~i2PJ-1'l1' . surfaces in 

qreenhouse I(\+fa:+ecl hm-+ 

-) Solar radiation SO\~y- r-lld',crt!tf) [rh-tj Servf- Gte 0, heD-i'I('S 
e;ourCe.. 

/ 

Heat inside hecA- iY\ DD+h Q I"e. S OS-tcii nee\ 
greenhouse a~oepYleJ~ b~ tJ:)\C!.YrD,di()-\-I()n 

Reflection of visible ~e-Yl/2:ch~r\ 0 f' .f tJo.\QrQe. QV\o..YY\CttV)\Qin 
light off the glass N'o ,,' \e \ah.}Of t;(ll;Q ~~ I, 01 U ,_ I ~j " '.l\'\QO; 

v but h r e \ (y\ ,-- ''', h Vents in the ~ +mb'O§\le(~ ,- '- "'-'-"-"\.~)~ leC:,,+ 
greenhouse S 'PA.Ce. IDSS. Dr.', ,,,r IU, U') 
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ISP203A - Global Change 
Greenhouse Effect 

,F', 
l 

"k-' , '," 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

I\tu., aV£.U1h,OU';t .Q.ff,:{L:i j~, the SWJ'l V1l1tfinf) v, IS-iblL H'ahl- onto+Cv, 
Q(UH~. Tl'l.Q. I)I//I'i.i: r~s (lA'J tlthff a,b~D'II:Jf1.l On #tt.. liflrin OY 
f-lfklJW \JaL1( CLef. 1hL 8rllnhOu.~~ 8QM--<llUXdif I/A-PDV, m.t+hanp.,CD2..) 
Cthl) -rru. ra.a I Cthol\ .from +hG sUI\ hQ£!;l~ --Hlf.. iLQv-fh. 
Ih is hU$ bD-Hi (\Q.t)Ailll.t ~ po<;ifiv.( 4-fed-::" I,u,-" Oil t;'/\:Q..-(-h. 

3. In Table S, describe how a greenhouse and the greenhouse effect are different. 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

GtQ~ I e.:ts--1+v2. \ iHh-I- In 

Glass 
WheC'·e...os~r-ee 'nOU~ 

Greenhouse Gases 3 C "-\-\v "' +, a.::::>E~'o tD{.1o n e. 
\ i~ y\-\-

3 



ISP203A - Global Change 
Greenhouse Effect 

." 4, Complete the simple box-and-arrow diagramb'elow. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: ~t, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Acbsorption/Conversion, 

Re1Ieetit)fr,-Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

\Ii~ib\e 

l-i5ht" 

I 
I 
I 

:" 
I 

t 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

~O- -i~~ ",,"ovid ~It MG'rt~eo<t {c-le~J, 

"~ /P 

'J:~r~r:~ 
I ' 
I ~ .... ~ 
~.-.-----
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 

:3 
Upon completing this activity, you will be able to: 

.;,fh '. ,. 
-", .. -

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 'l-. ',~ GROUP#: 
Student IDs of Membe~Pres~: , 
AL\24DSllof N31s;rzol,&r Greenhouse Effect -:1 '1, .. 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

0(eJ'-\1\)V~G o...~S 

A-+~OO?4W3 xJ43201?!l3 

l~f \",,~jWw*) ~ <::] c> ne(}-.A 
j5V~ ~ 

V' 
,S,qb ' 
Igtc ie 

Part 2. Group Work 

--'\ 
I 

) \f\ SIlO\)(, , 
C U\f, \f...J 

I 

\ 

I 
\ 

956? 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 
G'fee!l. \lOu.Sk' tt"o..p t0~&\\(\ 

<j 0. S,.-e.~ 

Soil, plants, other Cj I(Du..nd o.\?~DJIo ''? c.o('vve..v1c 
surfaces in _ , \I \'2.\ \ou i\<j he-
Qreenhouse -::I -

Solar radiation 
';:) C> \. (LV 

"( <Jdj. 0.::k\ <Y\ 
\1"1ecA.ts 

Heat inside \0.eo...+ \n<;:t 6-Q <;;, \.A ~t6-..( '(\.S ~P·I 
greenhouse 0.... '\l,""(I 0 S \' '0Jl;l e hW-

~ 

Reflection of visible re..~GV\ \'..Q.f\...Q.. c~~ CJ'r 
light off the glass g ~ e: '0 \) '6~ <;,,-e) *- l\e... . 

Vents in the "\ \2-\-ho..:~\ s \-eTS S~\'{'-.JL \\2- , 
greenhouse Y'k:'~C-tec~ f!f €Sc.o.-:p<- ( s?Ck...<-R-') 
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ISP203A - Global Change ,,~, 
,A< 

Greenhouse Effect ./ 

3 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process i~ vvords. . ( n me ca 'ree0\\O\..,l~ eSf-e.c.:t "l So u)\'\..Q.x\ Vl.<;~ b\JzJ .. \8 vu-
~h.~:\ +tl-e.. o...-h'nos.?'ne~ SO'fY'-Q...ot: ~\$ 'IS. I{'-e~teo\. 

bo...Lk. ~ w'((,\e s:o~ ~'iT 'IS O-.bSov'bc& ~ 
SD~O\"""" . 

CD \'\.\Je~ To 1\2. \hQ: . \ \2- 'j ~ ~ WPF \(\ .\-hJL 
~"hrnb<;~h_Q~ \o'6.~ ~'\reet'-'n()~~9G\.~-es o..,yvi Ir~Ytc:c~ 

pc\.c.\c.) W'l-\ \. e &~ \ l2- eS c~e~ ~ ~+ ~ Cj ~en\\tWe 
CJQ~..e..<; . d-Y0 ba.C1c \ D 10 <;:~ce, 

3. In Table S, describe how a greenhouse and the greenhouse effect are different. 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

- ~CA.s,es mor.e....IfQvVied( 

Glass 
\ c:oJa ex .~ q lrus 

Greenhouse Gases - 9 1 ass; ce-V\. e (j-- S ' 

~ ~b('e 

3 



ISP203A - Global Change 
Greenhouse Effect ~ 
4. Complete the simple box-and-arrow diagram be~~~. 

• You have all of the boxes and arrows neede&'tci explain the greenhouse effect. 
• In each box, put one of the following: Visible Light,UV, IR(lnfrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

----------------------------------------.-------------.-------------------------------------------.-.--------. 
SPACE 

SUN 

ATMOS 

EARTH 

, , , 
, , , , , , 
: , , , 
: 
: , , , , 

, 
: 

.----------------------------------.--------.--------------------------------------------------------------- __ I 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new deSign. 

~\G\)oj e S; 0 \'('..Q.. XI 0 \2.S \. Y\. ~ Cj t a.S ~ +0 tYl .. D_Ic.£. ,\-t-

CA5 (/ l€.c\ ~ \\ 0.... ') ~ 9\CC(\\r>DIJ...'>Z 5C(Rl 

4 



ISP203A - Global Change 
Greenhouse Effect 

3 
Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

1. Where would the heat radiated by the Earth go if greenhouse gases did not exist? 

'od.ck.::.- i Y\m s p6...C~ 

2. What would happen to the temperature of the atmosphere if you were to increase the 
amount of greenhouse gas in the atmosphere? 

H· \.D~\(I~a(Q 

3. Imagine you were having a conversation with someone who said the greenhouse 
effect is the cause of global warming. Write a response to this statement that is 
scientifically correct based on what you have learned in this class and activity. 

~ O. 0)( tt D Dv..<;,Q C)uo;;:e.s-h.JL.\.p 6.-~ S Vl <;; '\-cU<'- \.\ k 
-mo .~cJ.n o~ ~ ~ Q,\.QS \ n .~ ~V\.c:,s..p~ 

\,AJ,l \ '- \..JL.od -to \('(\ 0( Z '('~ \C>-dl 0..:,-\\ ~ \U'\\.C"~ ~ ~ 

\CL\ ~ .%V- \-~\'Vlp. 6 ~ --\-hsL ~~n0,\ ~~~ 
8Lct- -t-\'\SCgvee.n h(Ju~ ~\QS' Ql~ C~,x~ y\(}\ 

i---\NL. CluJ. \..Q. ~ \(\O-e.o. ~ en (0 2 ~,~ ~ 
hou <;e. ~Cl):.QS @JI--e. 

5 
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ISP203A - Global Chal1g~.""",,.. ... 
Greenhouse EffeC!~." ... ;.::.::;L)': .'1 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

CO). 

"".H\·"", '> '3«:'(."\-"".0<' <sc,s,e.s. 
\rJc.J-.~J 

c()~~cd...,p-",.., ,c.- C-trc. .----

\ri<;.\ 10 \ e. \ i~ 

9..J.r.-'US'( "'Y""",,,~J. 
-4'1-*· 
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ISP203A - Global Change tJ 
Greenhouse Effect .. , 

GROUp#:4 
Student IDs of Members Present: 

.. L' Maa~ 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

S .... 
.. A" L' :!1 F ,., -I ~"i 

'.,- Y , ~)..- _~ {(..,(.) ,t,...,'Q 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 
~h0v.K F~' ~~ 

~'''' 

Soil, plants, other Q,W,J/-, '! t'lr~ 
c>-bco-r !:ll~ surfaces in (~i p.<cvv+( <i ~T 

areenhouse c .pPI.) 

/ \.("\..\.,..~c~ .f C~,- d. " ,. .. -'-.\ .: ..... ,......) 
\ 

Solar radiation " 'r· 
0<' ~~'Vv""~~ II f \" ... ,..f~'rC \ c_ _ 

JV.lJ\< u.v 
Heat inside loS 0.\. I 
greenhouse i,,!(r oJ" ('0.(\ \ ~-4-'\"b iI'\. ., 

~i<>-·t)(,,' '--' t r-

Reflection of visible <.f.l't '«'-\""G';' R~-t _."7 , 
:1-1 ~ dd.! Ie c',!\<- i-' ./ 

(I/ . .! 1.~c.A,-.,,,, ,j,".LNt c~ 
light off the glass It {"l . -- .- -

o.b ... "o~c.· 

Vents in the 
,1\, :,. \ ~i\ '( \ 'e'i:v\ -I·Ir,,,,l 

-~:if%;:Lt~MtdlYJrz*t1~ greenhouse -E_ f.r:.~""i·'1-~<"t~ _ .. " .'~"'"~ .~ ~ I • &dltt. 
. 40 .\ 

2 



ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

3. In Table S, describe how a greenhouse and the greenhouse effect are different. 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

") ~s 'DOl h~S" VvLlv{ i" v.>'-' {(. 
~ '" + Vv>o<,~ 11'1\ ,;: St)r-rC. -

\ ~19SS 1 q;-c,cl{,ov [< ::'f-!i. V' f /CM\ 0'.;\- . -preenhouse Gase.sJ 
"oj 

3 



ISP203A - Global Change 
Greenhouse Effect U\ • 
4. Complete the simple box-and-arrow diagram b;t .. ,:,; 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radfat~blmtpti0F1/C:QllversiQn, 

Refle~=~~"~iidiation =-
,-------------------------------------------------------------------------- .. ------------.---------.----------
o 

: SPACE , 
, 
, , , , , , , , 
: : SUN 
o 
o 
o 
o 
o 
o 

ATMOS 

EARTH 

____ M. _________ • ___________________ • ________________ • _____ • ____________ • ___ • ___________ • ___________ • _____ • ____ , 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

\1I'-L ~ V' c\ oe,! ~ 
I ,~U !)'~' 

4 

ILl c"'_,·· ,\',C> {.e.{ 
~'>r. 

'/ eif(·e.c.l~}'.,. I:.'-.A, 

'. 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 

5 

Upon completing this activity, you will be able to: 

.41{j~ $"'1 49C 

If 4-t:! >"..>,5'1/7 
A "f.<-I( 5""31"S 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth.· 

3. Matter moves and changes to return a system to equilibrium .. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUP#: "-
Student ID~f Members Present: 
Mo.>..5i3"W7 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

~ 
4r~ t.....u".e ....,~VE1of0.,.. 

G 4 Ge.S c:;..,....£.. '. 0; 0)(.\'<4. 

,M.~ 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass "',,<.~ ... hOJ$ c.. ~""c.J 
{V-'¥ i",~('....( k.c:.1" 

Soil, plants, other 
surfaces in 

f....rt<o\$ s.~~ .. ~ A~s •• " '-" -+ II'~ - (,"-CI.( ....... ...., ~'t-
areenhouse 

Solar radiation 50\....,- ~ ... c.t.\~Ho'" fl .. , '",-'so '--4"" 1"'t'/~ 

Heat inside H t. ... .j. ;..sj 0«-
Held's greenhouse A-nv.~/ ___ ~ «."..,. spl.u"<:.-/~~"s< 

Reflection of visible f2. ... ikc..·t;o .... o~ vis,' .. ~ 
1'e.11-..1"7 t-...&.. +- {,,. c-I<- n:. tNT?"!,, t~ light off the glass 

Ijf kt- .-H' S~r~d-

Vents in the 
S"e.c(. (I.'S ~l" j"f-ed) 

~'''''_\,.,o vs .... f~ 5c-S a. ....... ~ .......... ,~~ 

greenhouse 
'jil'U:<l\l.,g vsc../ ... ",-s", '""'-rC.. 

2 
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ISP203A - Global Change rf,jj 
Greenhouse Effect . ~ " 

1, Complete the table by describing the common role played by greenhouse and 
greenhouse effect components, You might want to work with the greenhouse effect 
model we drew together! 

2, Write a complete explanation of the greenhouse effect process in words, 

c. ..... tt. S 9"'" v ""f 

1'~1.vr wlA,.'u-, 

3, In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B, Differences between a greenhouse and the greenhouse effect 

Greenhouse Difference Greenhouse Effect 

1k "" <-c.c.,,,,,,,,'5 ... b ~ ...... 'v<-, ~ 

Glass I:, No -h;.. ; ~--L Greenhouse Gases 

3 



ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

-~.------------------------------------------------------------------------------------------.---------------, 

SPACE 

SUN 

ATMOS 

EARTH 

, Vl''';b\..l 

li11M" 
(vv, u.\ 

1-, , , , , , , , , , , , , , , , , , , , 
I , , Ill,. .. ' .... 

I • ., ...... J 

( .. oJ, U) 

, , , , , , , 
I , 
I ., 

I I' ... ."",. J : fer' t 
I ' • 
I : rtt...A.c.c:;t"1 0 0;'\ 

... J , , 
VIs"!.! t f , 

, , , 
, 
: , , 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to il strate this new design. -.,. ~ 

.rJ,s -

"/ 

4 

( 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

, 
• Explain how natural processes involving greenhouse gases cause warming of 

the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUP#:~ 
Student IDs of Members Present: 
Mu" l1tjJ")S 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

J\ ~Cjcl lu\.Q!lc4- M~-JI,.i3q\q 
A'-\'L 2JJSo"l,-! 

"' 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 
CjVfZr\rv::u fJJ<. 1Ycq0 
g()S{'"~ lllhred ra:ur-

Soil, plants, other 
~{l"'n5; o.JpSGfO ()J'"\(lJ 

surfaces in 
areenhouse { ()i. .{(J U2 1"0. C (vtJ rolf" i{',on ·t 

Solar radiation ':,\.,l(\ lSOI~crcllCt\lG')) SCAO-X -. ~(Cn " -. ((JCVOJ-. 

Heat inside V\o &~~ Q:IN\ff(YY0 -rrup hgoJ greenhouse \V1~a-O(1 
Reflection of visible ~crb q' ro <2fYl1r( :SUv1CtCQ I S, , ~(oCJ-(n} 
light off the glass cr- ((/ (0 f'(JO Pli 

1 )c:; er(!) O!'(\(IQ.fI/' "f )Si?"~ j;) J\ /JJ}ff/(J ' ... IC..! j \j! j • 
v v 

IO~ . v Vents in the 
5PClC€ greenhouse ( / 0 {f ([ 'n no, r<{i 11 \..V\fuI'-OO-- . 

I ·1'·J '(, 

2 

[)' , 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

r 
I 

j / 
/ 

/' ' V 

('" i 
j 

(-\ fji \ 
- • 

\ /"'/ 
\ , 

C\ I , 1 / I 

~ I , J ,/ 

I ! 
I 

/ I 
\ 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

Q] ~110IDl)!Je IJJ rflly' oi 
Glass ((';;~ Ij i OAI DI "-:!1.o:J;/' (" Greenhouse Gases L'l~-'-' I r \ 'I., ' 

t /~:,! >, I ' " l", 'J .}I)h; -c.. (,..c,-,': ,. \ _ r· 

3 



ISP203A - Global Change 
Greenhouse Effect 

, '., 
4. Complete the simple box-and-arrow diagram below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 
____ o ______ • _____________________________________________________________________________ • ___________________ , 

, 
: SPACE : 
: 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 0JcJ;Q-D 

~O~ r[:;J (;) ~:J 
<\ A UIJ 

qbs. 
orb 

D • 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 

7 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



GROUP#: . 
ISP203A - Global Change 
Greenhouse Effect 

Student IDs of Members Present: 
, 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

At.j213'51'Q 
1~L-l?-\lJtY;)'6"3 A42.3''2bSZI 

11-\:\..\ 1'S0\ ~,S 

Qo.d)Q)-ID"lI) Y2e~I@.FDnJ ~SOYI")"rlDf,/ C.en ve~ IO~ 
Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 
9o.$1:'S S r -- h~ V1.QcP-
~ 

Soil, plants, other mfm'S ~VRilJf )(811 +, 
surfaces in 'SU1~S ~'Nf :r:1Z.. greenhouse 

Solar radiation (;; p3o.~ 
o.10S-uYb \J\S,"i ~ \ '9 \'It, 
~ lYe.) 0* :t, e... 

Heat inside YtJ1)J---\VJ -tmQ~d YlQoJ-
greenhouse cclmGlPhQ. fe 

Reflection of visible f emthon. e~ t.&p:) oJ.- no. fMft.;l 
light off the al AI "'" \J,y, '(O\.\S out,-etc.) tpODV' "'1"' 

Vents in the ho\~ v''n \-ets 'S6 Me. ~ -dco..pt J 

greenhouse O~DV1.0 

, . • 

1'1 
HI] 
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ISP203A - Global Change 
Greenhouse Effect 

7 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

Ju h racii oJRs \J \ s i DI-r U 8 Ylt 1s \1Qcth p-8kS fvncqJh 
-eox fu's o.tmffl ~c-e J -+h.e n c1bS-o (be d 'of -eO rth . 
OlO'(\{J r-e~[~-\-J \'Y'td)+ rofYY'l~\ (O'-{s 01+, v\~ibl-e. 

Lijht .~ wets QbSoY~o\ ~COWloS (-enncJ-W bide 

Qs t··yZ· " 1\LQ 8\'eQnrw~ 90X3 3Wp '2f)YhQ fyz)y{) 

-eSCGpfhj (lYld +rap ii- in m a+ 1Ylc1 (hQr-e.. 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

3°SS \~ w.~c\ 
Glass Greenhouse Gases 

3 



ISP203A - Global Change 
Greenhouse Effect 7 
4. Complete the simple box-and-arrow diagram below. 

,. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

---------------------------.-----------------------.---------------------------------------------------------, 

SPACE 

SUN 

ATMOS 

EARTH 

~~~~ 
l\~t 

\f.}I.Y ... 

\1'0> \'O>.e.-

+-, , , , , , , , , , , , , , , , , , 
/' . K~-=--'----, " ~ 'I """-----'W 

evA I r:-./ f-\f+ I I ~\ r..Q... 

tt
l 1:' \""~: 

I ~ 0. , , , , , , , , , , , , , 

, 
: , , , , 
: , , , , , , 
: , , , 
: 
: 
: , , , , , 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

. -.Jr 

'''''''''-r--..~··'~I WI/. ~ jJ tl.IF \ \,/J .!JII \ \V 'Uv \ \Vg 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

- 1",",0Iv<5 S"n 78"7~ /Ji,..,0'P1 
- Co., ba~ 'O,·ox,1.<.. 20 "70 OXYlj<-h 

2 Ie 3Y(lcn ho"><- j'" ';<·5 

1k.J.,,,.ho"1 - (}"~Jf'3.1 

c,,,Ov(.!,'Y1 -- h<!..<>-j.­

to 1'1 vee.- ho"l - I,tq-i 

h",,,,·k r r. J. by Qleclro t!1C'-J;!.Lh (.. 
«- VI '-'J t fy",t).r/<:..r 

wlU:JY C(rc-,) tCA.h~"1 

h,J-,""vu:l - 7~O hCl,I']Ot1j<.-K¥S ~ ~hov(. 

l; l.\vccv', \t..l-- - 400 1'\O.Y10oVlt,}f .... S" + IlSS 

1 



ISP203A - Global Change 
Greenhouse Effect . , 

GROUP#: t 
Student IDs of Members Present: 
A 3i 2. 2. 3s-g I A'jO~ 33 <.} 71/ 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

A~'L3Inb8' 

ALI3~C.bC>2 7 

\)i..:;,'o\ ~ 

GN,'fI'-> 

Part 2. Group Work 

GI~""'S'-
~ ~~'"yVS 

~ =::;::, 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass Gr<.c.J"ovs,t.. 9"s<.s -t,.."'f<:' ;" h=-.!". 

Soil, plants, other 
surfaces in (<>-d"I's S",r~<-t flbs •• b.s kt.<>.~~ ot,,~ ((.y .. t\:'I,k , 
qreenhouse 

Solar radiation ~blw-- 12..:..) I ",4.", '\lfOV\d.tS I..-t"-+ 
Heat inside ~.\, '" ko...\V'\ S"O<,.!T(t- oj- tNU-v.:\Y 
greenhouse o..~s~h"""'" 

Reflection of visible !4'os,y", ... ... ~..ul .. ~~ wos V\'l.5 "'" v ,. ( 0 " ""<At l-
lig ht off the glass i rrI1 ... 'f<c). by' q~~~))r.c""" ~<I.\«, 

Vents in the 
Sf''''-'-t.. loss o\- ioo fro" .. J 

greenhouse 

2 



ISP203A - Global Change 
Greenhouse Effect 

, (8 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

,,~ '''' tv-... -fer", ot-
l.) I fr-CL.VI'b f (. f "".,1 

~ ~ 'J '" I>,or (,(.J- by ~ .fo, ., TI--<-
Soil 

3. In Table S, describe how a greenhouse and the greenhouse effect are different. 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

G...-(.o>..""hc .... ~~ ~~, <:.~s ~ 
-to"", d<- \~,,+ ~":t:cr~'J e v "'-

Glass a.~s.~\....'--'f\" ""~ 51 ... s~ 
Greenhouse Gases 

"'-$ 

j"S~ rL~'lC..'<:s I"h.. j""su. 

3 



ISP203A - Global Change 
Greenhouse Effect ~ 
4. Complete the simple box-and-arrow diagram' below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

, , 
i , 
... 

1-, , , , , , , , , , , 
I , , , , 

1:/ 
'0, ""'" , v, 
~ , 

Go ' v , 
/V , 
~ , , , , , , , , , , , , , , , , , , , , , , ftb,,,~,o/ 

c,'Wtxs\U/\ 

, , 
i 
i ~'''\-;Ol\ , 

't' 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

di"",m to m",,,,,,O th;, "OW d~;,". /: ~_ 

",.: .':'!,'~ . \ " I: /1 / 
, . , 

4 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



, . GROUP#:C\ 
ISP203A - Global Change 
Greenhouse Effect 

Student IDs of Members Present: 

rA \ II ':)'01- S"'T 
On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

A'~.O'T~("o55 
'1+ Y3}J'l991 ft. 0 (ol({) 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

0Ht"\ WG..\'~\"'9 \'9\'1T <J::.Q) W1ci Y\( 
Glass 

I' eJ(Q<;\m ~\-\-
Soil, plants, other 

EOS--\\ri ( ;, S UJ fcLCJ2, Cl\?'X>r~H')9 0V Met l ~ Qn 
surfaces in 
Qreenhouse rtl eQ<)lna (1l-i:CI G..i'Y~ h17ot-

J 

Solar radiation ~\Clr ro..CH GLn 01 \'\.nt- O-V'cl T Q.. \ lqht 

Heat inside \'\fOt '\I'y)~cle. Mo.:t:) 1hQ QtvylO<) \?I'Iefe.! E! I-f 
greenhouse C\.%())Q\~rt 

Reflection of visible Y e f\6:,tto 1\ of(: 0 (- {rQ;pr\ 1'19 '}:. R Vu2Cl+{ liGjht '\\11 51 
light off the glass h\-\C::t 1l\C\ tUllt') (n b,,--\ ye..y\iLcnnq 

Vents in the 
\ 0. nVl0c. phtre re.. \((J.';\nq SVll1.QGl Gf)1(JUYlr T '2- 0'8--ts ih v()Ucl h 

greenhouse . \'v\Q bl-lLr o+- ']:.\2... 

. ~ ');)a.u.* 
(\0')) c\-1e.) ') 

t-

~ 

ct.e 
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ISP203A - Global Cha,p,ge 
Greenhouse Effect,. 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

1\"& SL\.n') V-()\ble \l~\'lt r-a.ctlcL~,) +0 11'& t:a.YtV\ '5 SlkrfuU. 

1Y\Q <)wr +u CQ cdo SO y 10.5 11A.<L l}I o..n cl \ 12 \ i gil+-f V1.(!t9Y fr CiI11 

11"& C;lUl Qnd VHltCt5 tVUI. v·l:;lbl£ liqJl1 }:;oUZ (I1to 

-hrtQ. Qh'110~VI1ivt, \\rU qY~n house. cp.~ \11 \VlQ Ctn1'lOS/?I'W/"{ 

C1\?'SoY" 0 -\"v\.£ \ e. CUI")6. '({ -Y"QcUQt( l1-' bctGlL \nW tnt 

(J.n'V'\mtJ'\.Q;Yt to \;J.( o..b')o(\?{d by hfLQ suvFae£, ~eQt­
(s -fy-QPpcct In f)1J? faV(l1 ') CCtn10JfJI1PfC-

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

~\\~ 'ft\.(u)t more. 
Glass \~o..~ -'t\'\C1.V1 q \ClS5 Greenhouse Gases 

3 



ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

v\':>\\)\t \\ I~\:; 
(UV ;1. ~') 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

~
ram to. illustrate this new design . . \ /-
/// I ·-\j-~x_\t---'} 

,/ ----
L ,,'\')\bk 1'" 

\\qht' 
~ 

VI. ')i.I)~ 
\tq.l'\-

'V 

G-l.HC'-l 

@ 1\L 

~t 
---=i~~ 

4 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

10 
• Explain how natural processes involving greenhouse gases cause warming of 

the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

GROUP#: Wl 
Student 101M Members Present: 

A4\~233( L- ~jqtl,/6>q(? 
A 'fl.1 0«, l\ 'Z.;~ 

\\J\S 
~\J.)'\~ qwJ 

~$~ 

>\IV<W-h~b515t5?S? 
v,StlI ll~\v<: eavvt-h 0" I 0 

C()(\\itlf rS tb 0-- 11P.LU IJ,~Ojfl{ U1(j~tv rdlfOJV..cJ(lvoJ 
Part 2. Group Work v ~ U~iV-t.Q O-{!J!\ 
What parts of a greenhouse correspond to the greenhouse effect? J \H) 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

t1/l..QV\.. roWl.e...- Whof~5 J-N'{\(j'5 
Glass ~W:) If"'; 

6.J\Y" 0 , Of"i..!vI..J- \ 
Soil, plants, other 

I 

f OJ"J1ASw {ecCe- 0.. \osor ph O'-f\ surfaces in 
greenhouse 

Solar radiation V ,'S,IoL-t- ~L,lVti~hJ: ICI~ . SowrU-

Heat inside Mol- iV\ aJv'Y\~f\ f2- HeoJ-greenhouse 

Reflection of visible t~6-ye..0- 'O:wIUf\o; ~(kCJl'!1~ G0hl 
light off the glass (,-1'«, oJtvVOS~ 

Vents in the ooi ~ ~V\ Cth"f'Os'fV\Q,,'1..9. r- SO!\'\ . .tj,~\j "'\j eS(Cf1h 3 i 
greenhouse :::; o()(l C JL.-" 1\ oY (' {lih./u\ ('ot!! (;l'\.il .. vr, I 1 

\ J V J-J 
2 
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ISP203A - Global Change 
Greenhouse Effect 

• 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

-lJA.L ~G'vv:LL 4W}- VJ t--~ pto c -uL~ tau . 
w N G10 v~oll ovho-n 7rU {;; - ~bs()/dDQd IO~ ~hJ~ 
~CVlW ~ ~ oJ-yriJSP~ .-~ COJJJl-W VnO\! Cd'1(H1l 

to M!MJ ~ LV\ vJ1 dvWCI10'1VJ V\cllAC~~ ~S~~ -
aYM Q()JJ.JJt6 tJVlP-Qf~ clACUl0fO, 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

. Sol;£/... \1~ ;') <l~. 

O('e ,S 4 ~\,,<o. vJ~ QIo .... \r ore. ~, 
Glass +k "n..r d.a~crJ\.,e~ tr<'~fe. ,,~ ~ Greenhouse Gases 

c"~"e\-;~ . 

3 



ISP203A - Global Change 
Greenhouse Effect ,10 
4. Complete the simple box-and-arrow diagram below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

------------------_.-------._----------_.-.--------------------------------.---------_.----------._----------, , 
: 

SPACE : 

SUN 

ATMOS 

EARTH 

. , . 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new des.igtj. / --.... --... -- " J \ 

/;;\ 

4 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

Al£3r3 NtCp 

ALf3n'Yflo 
ALJ211 2058 
A Cl J-\ "C(~ q ') 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Part 2. Group Work 

A 

1'-,\:::: 
C(:, 

4.\ 6-
";N;::;: 

----'" 

.------_..._--------, (I 
GROUP#: 
Student IDs of embers Present: 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass Y-HV\(noU"iC 
q<u>eS 

Soil, plants, other 
~ 

surfaces in ~Ovi~ 
Qreenhouse 

Solar radiation Vd"i>\\o(t {'3ht-

Heat inside \~f~Ql~ greenhouse 

Reflection of visible vo)<lQk (~h.(-
light off the glass 1 /\.. 0-\-VV\() '; P ke. rZ. 

Vents in the ~ 
greenhouse ~e. I (0'55 cf <hK~~ ~ 

2 



L 

ISP203A - Global Change ~. 
Greenhouse Effect .' ,; II 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

~\\)~~t --4- tv.o..f-- (l (»\-{.. iV)~ C<_N\d f)~j Ha.f0'c{ 

~ ~r{'{'fllt!oJ~ ~Q~Q$ Wl~e>J +k 8(1{-eV\ho\J~ 
etred- r\~ghlt-s w~vlo( ~"'o c(}{d (AK\..C! Go..,CS WENlc( 

lot kYt/ ho<!-. ~ i?(hrJ-h. a..,loso-f'kn ~~ ~ v/",,/k(e 

(IJIlO ()V hghJ-~ ~- rnJ.,oJ'e~ /Jvvc ~J.O t:<ep 

wr ~\>'{'\f~~tKz. oJ- OL VVI~ 1e.3V b. kol 1-e'VZ.1 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

~z <J~~V\V'i-"'.lR ffS-rC> 
{'e.f...k.ICt oOlll,~Y\,-t ~ ou. ~ 

Glass 
/.M-M'S 0 J- ~'f 

Greenhouse Gases 

3 



ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
t\ 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog process that warms Earth's atmosphere? Draw a 
diagram to illustrate this n""""~ 

G.
"- .... 1 !1' ? • . a l r, 

~ . 
" r: 

" 

t 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 

I~ 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

t:_'11 rr 

.~r,.\ ' 
"; .• , !,~ 

GROUP#: J~ 
Student IDs of Members Present: 
AYO'l '2.o«j(il"'J A ,,\:'21'2. '1'2.. S, 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and labelua~rows lO.[epresentprocesses .... 

A'13,?>fo5!oJ'l J 11'1350 fO~31O 

I 
'<l I 

('0 r\-\"1 'S svvi'-o c~ 
(Ab5{;>Ybcc, by iU'rfd(Q) 

Part 2. Group Work 

ct V'JPl[e h (0 . =~~ 
S~ ''V'S In .. ~() t\lo.O":>FI\I(f-l ( 

0/( 01 (j~"SP.s 

~=::;::, 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Gnenho\)~e il'DfS II'! {!(bV e 1 he2l\ 
Glass 

~uSe ) 
Soil, plants, other CllVlrVJ'') ~ \tJsol(D hC"2.{ 

surfaces in o \) (fi;, (:'?: 
greenhouse 

SD \ .. V- a' ItU'I ~'1()~ t--\t...e. ( ~U)\J~W\ Solar radiation 'i: u\f\ 

Heat inside \tQ(\\- \(1 C:.iW t if'. ' S w1'fV\'L 'b \.) v{ ,I- C ...Q 
greenhouse ~l··ifV1 G<'t1 ~{l(.>f-e '- ' f" li .... , 

Reflection of visible A~wvrfr"'1 /[te·e~V1;tlG IKe 
\,-en<2U'\~ -Q lig ht off the glass d:-. i1Mi'Ve' J 

Vents in the fpoU { I~j j dlP'j A-I[OLU ("~'l')les 1"C, 
greenhouse ~.sn) pe 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

GlO-S5 -I-n f5 IVlfnvc! ~~t ZWu 

Glass 
\r\ (H, t) -iwe 9reelnht>VS€ \.Jf)' 

Greenhouse Gases +Vt ~ ~ os. (S +VllP }h-e ,".): R 
'OVld c H6 1 jhE" EOYth'5+l'\'\\f~ 
0DII '~ VI QC e$Jrlly /'IYJi,(e 11-

I 
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ISP203A - Global Change 
Greenhouse Effect .' 

,J
r

\ '~ 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 
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V f:,ibl L 
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\) , , 

-- /~f' ~'Ob~¥()(\ 
, 

-',-- .. _-- I , 
i i(lS~ l'oHM 

, 
I' , 
do": , 

I 
• I , 

~ I 
I 

, 
I .. , .. , 

"" , 

ATMOS 

, , , 
0,"0 S tYJ~\;\ 6Cj,. ~ic.,\Io\l 

, , 
U\l ~e EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

V ~!.l ",I 
/ 'C',' , 
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ISP203A - Global Ct.laoge 
Greenhouse Effect ,.;'< 

~', 
·~<if.' 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

doeJ 1M" J'(H,fl f~Nvs4 

p;lAfCJ 

{,e f'\. AlII.!' J~v C Ie 

"'..I Vir/bit> 1;3ft r, ./"0 

th6 qf~QJ/J41${'~ o/IJ 

-r ~e (J /'VI61J 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

-tk Gr e." \.l0<i1'f 
, 
'J &'('''5 &11"D{ 

~v\A·{ ",W <;.[JJ. 1k OZon( ,., 

Glass 
/'I'I~'~ P''':j;/e (),~ ;., (..)"/.,, j" Greenhouse Gases 

5pl JI ~rJ JV'eJVe. 
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:re~~~::e ~~::ti::: box-and~~l~:~~agr;~f:I~w. 13 

o , 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

----.--------------------------------------------------------------------------------------------------------, 
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o 
o 

: 
o 
o , , , 
: 
o 
o 

--------------------------------------------------------------------------------------------------------------

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 
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ISP203A - Global Change 
Greenhouse Effect 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Part 2. Group Work 

GROUP#: 13 
Student IDs of Members Present: 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

. ~ tZ'!JA~k (.iY M J ,ad,1,vf-A.,,,, 
Glass (, I" e .,,',\-\<l oS 

G,,~'') 

Soil, plants, other 1It""hl)",'\. 01'\ ~ !2el!>-Cb 7.~. 
surfaces in 
greenhouse {,,,.A/.... 

Solar radiation <,)0\0"- rl ~h ,. f..t.o ..... ~ (JrlJv))< 5 

(f>;.'b!t (''[1M 

Heat inside f<IMP of\. teo! ,J~ HJ!'& vi 
greenhouse 

Reflection of visible (;,,:bl~ r 'dk-i- 124~ <L~'" 

light off the glass dFC j f"~VW",,' 9~"'S 

Vents in the j,..o\.s \ ... 1411Wi~!l 

greenhouse 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 

14 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse. Effect 

r----------------------." 
~ '" ~GROUP #: IlJ 

'.'>.1 Student IDs'oThembers Present: 
;, (l434244L)q 1\4-.,21 <q")/ a, 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

A39llUJly r' /PI:;} J 

~<,l(PIW 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass ~W.nhouSe ~ ~"'encl:w.A 
0C{S'e S 

Soil, plants, other 

~\\-ffi.\-
\~f\~-r- .... aJoS1Jt \J 

surfaces in 
qreenhouse 

Solar radiation 
v is~1i~ ~\j )f) iu<.o± \ \ ;jU 

<;)o\<.u- r~ ~o\') 

Heat inside £ .... r-e Cl.. bl2- \ovJ Yho .. At .. e or ~ c I "" r;<Lcl ) 
greenhouse "'J{e-~ no"-.<;,..Q ::, <:..9<5' 

~ i r. CA-ko>fke.re.. 

Reflection of visible \<~\ec-+-\o!'. olC \:.Il~le cA- i"' ...... . ~) r-t.o..c~ 
light off the glass l'a~'S su r~~ o...b<;.o .ph (9 h t- t"(.. ~t- f-v. j./!-O-hc-e. 

Vents in the i)C\f'S \" ~;)f&tr> hoU.>I ~o 1vL~" e ~c-",-.. ~ 'S 
greenhouse 

0,11)...0, r eoc:,c, 0 f (" ~ 'Cu""Q. J.\ 
0 / 
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ISP203A - Global Change 
Greenhouse Effect If{ 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

\.J\s\1a.Q..e L()V 11=-12) I:jk+ ,'<.> prod..G<.c.Qd/vn~,,".t=-\~ol ,61 
+u suh. \1~<;'tlli \:1* ,$ "\~hec..\-e.J \ocJfc. +0 ~oJ'pl"Lre. 

~ O~i' ~""rh tA.rR 6--1S"O(btd ~j -r.;"\~ To 

rr Q'oh7-. '\he:r;t2- 1:~1J IS' V''t'fleded b~ +N. ;re-€0bocA{ 
")~ ~ t.6.> bd-uxet- ~ 3V"ce" h.ous.e. j t<..Se.J 

{)-.A"- J +-~ ec>-( 1-h s s· v v- 'p-c.. ceo So I--v1...e T r I Ij IJ-

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

GL ;S i o....{" 5 e. > c a.-l~ 

Glass 
0. CC. he..';; f" <;. ~ T-i ,I(' ~ 

Greenhouse Gases 
v-e 3 c.:l-\ ve eJ'tecls 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrowdiqgram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

r--------------------------------------------------------------------.----------------------------------------, , ' , ' 
: SPACE ' , , , 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

\....,,,..~v-r diagram to illustrate this new design. ~"'ns. ;" b. \-\ , 

I '0 

\1 
l~ 
, -, 

; hfm..r-ed t;'Jkt-<) 
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ISP203A - Global Change 
Greenhouse Effect 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. 
means your answers should be generally unique from other students' answers. 
your homework using ANGEL. 

This 
Submit 

1. Where would the heat radiated by the Earth go if greenhouse gases did not exist? 

2. What would happen to the temperature of the atmosphere if you were to increase the 
amount of greenhouse gas in the atmosphere? 

3. Imagine you were having a conversation with someone who said the greenhouse 
effect is the cause of global warming. Write a response to this statement that is 
scientifically correct based on what you have learned in this class and activity. 

~G \ \t! ec...o.-.u).e ~ ~ 

t-ou--~ ('eYhcU V- ~ ccOl aJ-

5 
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ISP203A - Global Cha'Wt,;, • .....,... 15 
Greenhouse Effect o,'ll!1;t.:'~~.'J,,.,,;. 

Objectives ~.:~":;.,,,,l, " 
Upon completing this activity, YOli will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

1 



ISP203A - Global Change 
Greenhouse Effect / 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes . 

.\ri1>'\~le I I ~t\,~\.i~~Og~ 
=:.\,)0, l1-\"\JLO~) 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

of Members Present: 
-M~"'~lo1 

- AI.( lOk l't b 0 

- A,{06't 17'10 

Greenhouse Greenhouse Effect Common Role 

Glass 
\-l~o,c.~ql Wl.~<O~ ::,,,,<j-c, \e..-Red~r1~\\AS k.1-

i'I' ~-\ ... O/ ,I..f. 
Soil, plants, other G".#I ~~"t< -I.,v\,,,,,w (Ab.,....i,1(." 

surfaces in 
qreenhouse 

Solar radiation (tr\cO\rJ ('gJ,,",~CiI\ ~l,-., C~ 

Heat inside he!>1- rd-",~~ ~ 61 ~~~ b'f t;.r1\, 
greenhouse ~{S cd~1I0:> 

Reflection of visible ro..l(lI4-loJ1 re.f/ec.-k.t re-f\ec4o~ ~ ~ l'i Llw~s 
light off the glass ..w vf ~0J4I,. (~hJt;) 

Vents in the r~ .. {Jeti' -11$\.!- €5lP<p2S a(iOJ'i, 'J'.Itfi€- f"JI'1I.4oA 
greenhouse "1<6 I<,l\'+ o.b)lfiJ -.\e e.'ic"'~ 

• 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

~ r>J. ~w!) .Q-~t"" ~,jf\ to ~, ,Mo}\ll v~t~. (~ ",6£t!rb5 
I"'(')S~· hJ·~ (1 r&h.U 4 btJr-JL.. ~- ~J!f..~ I~ re-\oJi~4tJ 
6'1 N /#.jj.. itS ~ rocL'AttVA. &et.A~4 ~p.701 (<<lD) Oi"l Co~) 
~~ ~ ~f\~/rt~ \I~/'J' oft f'~. ''-

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

da~> - re..f(e,,~ ~, 

Glass 
G. W, ~q~7 - Q0SOrbMj) re' rJ· 

Greenhouse Gases 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diabr?m below. 

, , , , 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, AbsorptionlConversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

1-, , , , , , , , , , , , , , 
-0 1 , 
~J 
I 1 
~/ 

1 , , , , , , , , , 
, 1 
:rl)..· / 
I ' .. :' 

I 
I 
I , 
I , 
I 

T 

I V6U;~J 1! ~n 
. v t--=g~=.;W~.,-~~----~ -r'~ 

CQ\~9.1\ L-__ -' 

~--------------------------------------------------------------------------._----------------------._------. __ I 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

b(~ v~, GAl. ~Q5t:;, 
~ 

--.1~ c.. LA-'" '; 
q\ 

fl.l"'·" S 

"k----f--_( 
, 

/ 

, 
"­
\ 
\ 

/."'\.....!l"~:._~~~. ~.·~~~,~U 

I~(;t.r 
ItLA-lS '-.It> 
(fHI~-' \)I-A-i'l 

j"U>\ fi'eP(£t. \ 
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~~~~~~i~~:~~hange I' 
~~)'~J<;'-'~;~ ·"'t: 

Objectives --'r-,. 
\crP5'.t·complefffi§~hls activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUP#: )t... 
Student IDs ~embers 

1i!IJIIIII~~ ... 
On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

~\{_"--L t-s 1'~ 
Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 
V<3...h.U:\,..b~ ~~ 

ha..p-b ~+ V'IICttc:A "0..('0'"\ , L-o::1., 

~Th~ 

Soil, plants, other 
. 

A-b-DV'>'V ~d ,\P-i>XAZt-tC<.AThS 
surfaces in p-.u."b~ ploA".TS ~_.t- l UVlbl\CM,o~:;I, ) 
greenhouse D-I:l;JJl ,,--,n:. ' , 

V I <;'",-b, lLt Q........~H,~ 
Solar radiation SGo.t,~ I 

Rcu::lu)o·f'l.-llY, vLV '<1 \R.-

Heat inside \-ka.t- \A--- Tho ~I'I=--\e. ~p-QACLhAA...Q 

greenhouse C\..~os~ 

Reflection of visible 

~~ eiJ 
,-~(l""\ p~ <> ......... d 

light off the glass 
h.l-,~-\:\'r~ ~-t 
" ..M:~,ru'-.O.d 

~I:.> 
w 

Vents in the 
VI'"' {'o!:looM -\-..... C(,-.f'-r-~t 

greenhouse 
~h.OJ.M>C 

h..o..d.+ ~j;> .. (!,..{', : 
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ISP203A - Global Change 
Greenhouse Effect 

, , 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

~ ~ '" ~-e ~}LA ... t· ......,oJ) ~..Q ~I'D'''~ 
~ ~A.... SsJ/.CV\ ~>..(\"1 vr, -H,,-tl -r'.\'J'-.,Y-t" Got 

V\.U-L.PQ..p ~r ~'hd ~~.o, ~~1~ Ctp 

\...t..v ~C\ IP .... , VVN.;..-, Tir-e ~l2.t> ~COI'''''\''\.(C,.{,,t'Q,01I' 

~ Qcv, -I--i~ bA--\."',b,Ct,(.,.\Z \~~", .. "t.,:..-, ''''b i,'" v;, . c,.'b . .t,"',J-p<S~ 
~T- b.~e 'u U"'f\..\r'<!A I--ed -\-0 \ I'-~ v-~~"b.t'J,..{+t:.."" 
\:"o .... ".!<-· v'Y'';''1) '\'l2~."" ,l)\,:i'·tY\ .. <JS ph.ll ... ·".1 , \} ~ ~ 
\.Iv~,r-..~ LD2... V\Jo ... i-f...\ .... o_fo·.., ct..d'.ci ~"t .. \"O! ... 'Y'-R ~~ 

() , 

~ .. ,(,\\ ~ o~ ~~~~:~::t~/~:,~\',;-:~>(!~.~~"~~:::~,,\ 
~. O~'l..Jl.~',·· \--..,.E;> . .-u.,,,,,.( c'd:c'U}.(t.~ ~ I"""'-O.C< ... .,.- C"vY' 

L.-Y\( .. /~_(.cC))...P .... ,y~' l t2- O~, ..... -.<1,'!':tl .n. .... J.... .. (.~ 4:.}V-y·~ \""Y"./i'.')\.l1..~.f;;?j:J'~.(' 'i..."~ ...... 

'~'-P-'<>_h"""J"'""v..e ' 

3, In Table S, describe how a greenhouse and the greenhouse effect are different 

Table S, Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

~clc .• ,,/...+ h.IC',<"<,+-

dJ..·vbQ..",.<{)·","'·\ '-1 
Glass Greenhouse Gases 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow dia~ram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

d;',rnm to ;Ii",,'e th;, "OW d";~. ~T\."St'-D 

\ //6 c) ~ ~~ .. -1 &"t~Al 
L D " r""d:r-U!\'"J' ... c~J" 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 

17 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUP#: Ii 
Student IDs 6f Members Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Part 2. Group Work 

'It ~l1Z,J' to 
Att).,s(j~1-b1 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass 6'a>5t5 h TrCip~ bf I' Y) 

• 

Soil, plants, other 
50[' 1/ I Cl.Vlcl .~ Df}~c-f,~ef+1[!) ~1e;J surfaces in 

areenhouse 

Solar radiation ~~veJ (,'/ ~F wkJ- ~ CJC?/'A8 +G- flc.ti{~JL 
Heat inside ~cJ-~in lJ'wtf- '.. 

~d~ CleM ~5 
greenhouse )(AI( 

Reflection of visible 
\Jl.f{QvliJ)e+ l'lU- U~{ (.?: 5eeVl VV>. fl Pft:Jft2;; light off the glass ~ 

\ 

l0~ Vents in the ,,:_~., i~ Jt![S )V,v\.L. ~",f -e5~p(, greenhouse ~-~ 9,1& . 
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ISP203A - Global Change 
Greenhouse Effect 

• ~. ~ .. ;;. 

17 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

G.Ctc, <L Cv\ k ff!tt1ddfJ 

Glass Greenhouse Gases 
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ISP203A - Global Change 
Greenhouse Effect )7 
4. Complete the simple box-and-arrow diagram below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

----------------------------------------------------------------------------------.--------------------------: 

SPACE 

SUN 

ATMOS 

EARTH : 
: , , 
: 

-----------------------------------------------------------.----------------------------------------------.- __ I 

, 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

-;- !NOiJV llV\Q.- --fk J rv--e-If) fLUiJ ~ <L tAl /,f frt "utv /UU 

yD fJ(uh~ ) W()v{J oC[ik; IivUj f.k- TlL (iJ5 jvr~ 
,j-vwe.J3 +k p}~b 

\.l-~ (\ 1 
'\~'\Y\\b ~ 

~ 
,/ 'J~ {'1Y /~ 

t\l tpl IS tJ ---- /" ~ 
D'- /D. 
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ISP203A - Global Ch?nge 
Greenhouse Effect;.} 

.:t~ ~. 
,;'" " 

Objectives '. ' 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

- (u-d,oVl D\o)<,c!..e 

..- P lo,J.;-
_ 1 ~ D l"'-c,,",) {u'S S,l {ve-ls 

(07-
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" 

.{ \Po- "n 7/1 b J' U.I\"J '7 l~' 1:1-.<. ,o,.\r 
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GROUP#: 
ISP203A - Global Change 
Greenhouse Effect 

, ..... _, !l 

::t' Student IDs of Members Present: 
:' ." 
" 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 

\~ 
effect. Use and label arrows to represent processes. j 

, ~jV\ e·l~ 
\): b. ~ £~W(.dL(" \rtt.fbr' i\.--"" 

<lOe> 
!> <:\\ \ V \ 

\ 
~\ 

(l(A~ ~CA.. -t' ()~ 
\ ~~ 
~ . ,_ \'"'- l.c'C-.1,d; 
~/\"l\V() U 

:::iI R<e-t l-e.c.+.iO<) 

l~ ~T<f' 
. :1i",f(o.~,i, 

(~~ ~lJod 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

~ 
6e.fs I\A. ~-l: lj \r,sl'lol~ 

Glass \...e.Gt.+ 
(,teE'IA III.Ov~ (A!:P.. 

L,~L,d, .. ((o.\\, 

Soil, plants, other fi'/W'-ts 1>0" :t-A On tot vt ~'S 
surfaces in ~." e-exleciS \.A.vs"f 1'( cJ)\."f (u..,eJ, 
qreenhouse 

Solar radiation 
belle.< ~LY. 

I1(JCt--t <; ~ 1u.- AtHoS~ ~,b'1 -ho""-
C; t..-r-

Heat inside 1<'K.\" 61( Eo< -it-- 51,~~ C{No.. \\, \00 ~ -\v -t~~e\lO-.\: lAJ'E> , 
greenhouse ~ 

Ll 

Reflection of visible S iJ.A. o.,"'j cf' -I- u.. «it: f'I~s·e- ktp·'l 0.-\ \.J:V I?ul 
light off the glass t).lIADS.pJo-e ' v<'i> S"rc.. ( f 

Vents in the -0 .. ,'(\ 5P6f 5 II" -r b... Le,\5 (!).A &DI~ 1...(\''-w~ l,'0--t 
greenhouse G roe ~<.. !""v;,~" F~ ~ 
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ISP203A - Global Chan~ 
Greenhouse Effect.~~ 

,,! 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

lL"" ~LY1 Cp've..-S ~ ~loll().cl. 1llL- I\+\-loSlr~ 
[.ds \~ l'-A-()<;.t~ V,~\\ol~ ('91-t.f, Mod uf fLAt- I') 

ctb<:()<\becl blj ~ bLX.,(o.e-€-, +VlA ~ <;U! foc'-E' ~I ~ oFf 
~ <[(1-h~\'e.6 "1k+ ({1~CL1). t1--~ /A.Q)G~ 
o~~ .-t-~ ([0,-- J ~-e.J~) \fVet+~\ v0f'0\) 1~ -I-ro. f -fiv 

1:-iA .v\0 ~~ \I~+. 1""-\<;" I Lcr'---1- loouAece( ~~ -fJ.)~ q~ 
~{IlE( vf ~ 0--\\. ALh/1~ (llc.L ~ ~ f,wu~ 

3. In Table S, describe how a greenhouse and the greenhouse effect are different 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

Glass Greenhouse Gases 
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ISP203A - Global Change 
Greenhouse Effect IS 4. Complete the simple box-and-arrow diagram bel.ow;' 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

I 

~W\ jgleCk:l£.,q(\ 
I 
I 

T 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new desi 

~\K.'b0 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
1'1 

Upon completing this activity, you will be able to: 
• Explain how natural processes involving greenhouse gases cause warming of 

the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

/0/fil,O(fUII..J =:"" 7-~"tO' OF 7 vrE IJp·"'05.I'Ylt7JU-­

- O~~r6-CI'V ~ OAJL-I Z.O~". 
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GROUP#: Iq 
ISP203A - Global Change 
Greenhouse Effect ;;::, ~ , 

Student IDs of Members Present: 
f\Q"Z-"L5]-'I J;""i 
;1dI 1 6e,!:! ~. , 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

,5/' 

Part 2. Group Work 

ff'lV"2- 1"2- 11 tl" 
~4Irt¥rz:=ta 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

T oV\lf' .. ,oJ ""(1/~r .;.. 
1"'1\0 iST(.,A~"t:: '\ 

Glass G-r<. e:1>,"",w<J,'t G"'se·'S L1 Vvl-r. 
I3vr NIJf 

Soil, plants, other ?v<i"v"i") . . , ':i.?, \... ,,"'r4 t~'S , p.'3.s.o>{.,~ v-/{;>t CoN\ll)t--r (-Iv""'" /"'6 ... ·., 
surfaces in -~,> t)c. ~JVl~'i; '/' qreenhouse 

Solar radiation --'j 
I-I [ I""T 'Al(, 

Heat inside l;ofM"':) Ilfi 0 I/)"1 I u-U 15 -T1-1t;; !~ieJA--"( \ Tt.;;-'-'lf"'(.9t.r:Jr .. ,t e· 

greenhouse ,./[>/.'( IN A-""~ o<j"'MP'~t,~ . 

Reflection of visible r2.0Ff-{-y:rlc)w or (_I(;-f~~ (_ Xl;.? :$G.'\'. ,:).,--r I ,,;v <I. ft {f - tM l1T4NtC"- oi;;: 
' •• ' I - .,. 

light off the glass 
(z-I<-1:'/(( .. -' P,a:,vt S(.).f. ~.4( (!: 4-

INf:IJ.t.tO 13-' &"~1lAN'f"'uS'" ~~vs_ 
rr..r,·~'N:? 1"1-1. (nIlC. (;/l>es) 

Vents in the (1,I'-~ 0." (1~ tv. t' F-t....! 0~'-' . 
".r.. -r.' A" ;,~\.::'),,-"<,'-;<i __ .!~ <? rl£_G-L!f.;')-r,Ov, 

greenhouse 

2 



ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

V'SI'.!>t-G L 11r.-I-r UV lelt .... .,.· ...y , i?... CO ... ·1(E'S To """i! GA""7"v1 f<"'-<!Y'"\ ..... oi' S<.J-A.1, , 
L,.\I--f!t."1 fllt:'N1tM':> Fo.,~- <-1(.. ,--1-r '\T-H'{~A-j' f'!'Q>1..." -rL-1(f. fij'!l~--r: ..50.-'-1(- o~""::I "'TMIS 

1.;\ 

McS", Of' ,. G 11';;.':<>1.-,l.c!">;) 1J1 (/.fi1lf1'S \ eYe. 0"- (CEF'!.- /;,,("'-0'0 .~- -r..,,;,-.,'t><> 

tJ·f "'de G"tu;,,vvICUH: &;I'5e;;; 7b ~'-SO ,;(1-(. '-0..... ~~ /£"'.t"iS">t.A"jf'",,-'{c 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

61H? u I ~~l~ ho/ he,r p;/I 

-/;;." • .rl CLr~,,;) !6 dfDf'",.,c"ll,<.. 

Glass t l..<ib} .J;/~rv .' :;;~!>4!:'"!f. } Greenhouse Gases 
A" A >oL,,/)(:o. /;t.,d)~ ~(us .: (/ 
e~.nduc.( J"ItJoFe Is t"<1 of- 11- h., .. ~ ,£;_~'''5 .,.:'$ .., 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

,-------------------------------------------------------------------------------------------------------------, , 
· 

· · · · · · · 

SPACE 

SUN 

ATMOS 

EARTH 

I 
I , 
I 

... 
V:i; s.(,c 

L;":J~I 

-----.------------------------------------------------ ------.-------------------------------------------------

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

z: 
co') 1"',( t:j, ... ~" ... / ,./,t."" 
0/;;1./~ 1T?Qr--c ~:"T' :l-rt~-t.. __ " i.:,..-

'5irut:" tu.-r btt: pt-st':c £;';';'£!/"":1 

j.~",h ~.·v!l .Ii.", -it. .. Ju,.f 

4 \ 

c:.<7'n·l~!_ : .... ~ .. , 
f-.(? /1 

<.(" "'-.e:_.,Je~~,-::· "" .. 
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ISP203A - Global Change 
Greenhouse Effect 

GROUP #: ...."J 
Student IDs of Members Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes . 

ft \..j,"3-)· "6sy 
UI'~fj(J~M16 

. ~ 
~ 

''":- I 
1"-1 

l: 
.. ""' 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

.. "i',d't"'''-<>c, .~f. .}n:t '{J \ " -1-'1 "f y- d h 'e~r 
Glass er'1 yr;. -(j; 

Soil, plants, other ~e./" ~ .\- ~ "J a I? .:>0r 1P ' '''1 "'I '" ()f 
surfaces in J"I i' reo ! -c 'fC ('1. C! \0 "~I'} Y-. '€"\ + 
greenhouse 

5~"~ v"5"bl,~! f" ~ <>\..~ cJ're..s- \\] n.-+-
Solar radiation 1;1"'-

Heat inside 'f j.,. L 1\0£",,1-' +{'''tpp-e"j ,YlJid-e t:( 'I"J III ,,,-e-
greenhouse ~"'S \cI-<- "r,...5y?l,rrJ h"C" l\s" e<~ v+h 

Reflection of visible . :I·",:f.,nd 6.'7 ,'''cF )"f ct.) c~ J-. f'<1 p.J 
, . { "",f'-.,~J h"'''1 I,· light off the glass 1'15(J 

Vents in the :5 pqC e::..- It:t;:- 5av\-L- v Lrlbl~ 
greenhouse " j, j \0\1- cf'j., 1· 
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ISP203A - Global Change 
~'<-M.Qreenhouse Effect 

,j. "·::'i\1::t·-)·~ 

"~"Q~j,ecfives 
Upori'-completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



~~!~~~U~;~~:~tChange '''., c"l 0 
4. Complete the simple box-and"~r.-;rd~agram below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible' Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

'v"li~k 
\ \1''' J,.. 

+-, , , , , , , , , - , , 
, , 
s' 
~ .. ......... 

'f..l 
0/ 

;J:! 
~/ 
9)1 
J~! , , , , , , , , , , , , , , , , 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

'0 - ·-·-t··~~ 

i-1?-fi-n ~ \ 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

0 qn",!;- C!y"G 

tv q ., 'M. ( , +"~C; VI 

Glass 
d-"'-c f,,-e-(V\ ,,",01\5-C Greenhouse Gases 

1"'5{F 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

A4-Z0 5L43l 
flLl ;;L13Y d'l \ 
A'1;);;)1I052 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUe...#: .. lm 
StudentlDs'iri bers Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

OvmOINp 

Part 2. Group Work 

) O(fottJ ob;)().b«:d*loJi'o~ion 
It·,od,,/d 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

-r. .1" +h",m I '(xl; o.li On Co phI( """j~ 
Glass 

Soil, plants, other ~''"' {oCt oJ It-< Ei>,th . "'~.bc""'3~ rc.-crn;~ heal. 
surfaces in 
qreenhouse 8;""ph"~ 

Solar radiation Sol., foJ;O\'O" Incorn'nj eied,arna,,,rfiL cn"9~· 

Heat inside 
a;i"P."pI-.c'e. H,o~ tropp,d greenhouse . -

Reflection of visible 
fl-h""pl"<" I clouJ" J ozon, 1.1" ~\ b,d. "fl,d 'a 1"). 

light off the glass 

Vents in the £~'QPi"'} inf,."J loA-'olio/) f:,.qp,"J 0""3 ~ greenhouse 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

Ekd"~"'l'< I.J",t,on (',Oro th. Sun fJO:>"'" fh,ouj" .flu. E,,f"~ .fmo5ph"c.. b".uo< of I-ho ajmo,ph", ~'Ob'P."OC). 

Th ,od'ol;." i, ob>o,b,d 6~ tht ~uol.« and <m;-!lcd <u /0"';j"W<>"'" ;,f,."d ,.diotio,,_ The in.f",,,d ro~iQI"of) 

i, a~,bcd ~~ (; ",nrcll.)( j"";' (wok, "Op<l', <0' l.n J,,,,,iJ,, M~~hon,) ond «-,,,J,ot<J in "II d.-rediol». 

Th" p,oc,.> cll'd'"tI) coplu"" th, Sun:' tnt'~~ _oJ ",.,MoO the t'Opo.P/ollt, 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

q2J1<1>o' ),d, I ad J ,ff"'~, ~I jran,p'lI<rk,l+han 

Glass 
'h,t fi,.~h;' a I..." pI>" , • 

Greenhouse Gases 
G'"nn.u" pfCvcnb 10>0 or tnt'~'1 +),'0"3h 

c.oro.vcdl'Oh. 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

+-
EM IMiohon 

, , 
SUN &i!)ib't h'9h., 

, , , 
vv ,>oJ IR) 

, , , , , , , , , , , , , , , , , , , , .. , 
... .. ----, 

/' , " . , 
I)\j 1.1l"~<~ < R, fkd'on • 

, . , , , , , Q.-.. ~iol,d , , . 
ATMOS .I>oo.~ ~~~ , , . , 

~b, .. b,j 
, 

in. 01\ dllu.'· t'Qn:.po'~nt~ 
, , , 

I R .b:e,IxJ Vl,;bltl'jht 
, \ "'l ~'''n' , · , · , · >=<3· , , , , , , , , --- , , , , , , , , , , , , , , , , .. , .. , , , 

Plb.:oo, olion 
, , 

Co ~ foJiahon. 
, , 

EARTH S"rni-H,J", IR {,om:>t.tlfQ('C. 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

\'------ -- ---._.-----_ ..• -.-.-, 
" 

\ \ 
\ , 

\ \ j , , , 

4 

~ DW W~ In'''-V~ 
Co.(\\JlU-hDIl \n ~ 

().{\ rJ- {V\ 0 ~ .0f\.L('!j :J 
CRf\ L7~ e.- f-f'VfV\ 

~ c:J~ ~DLE,e..-. 
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ISP203A - Global Change 
Greenhouse Effect 

A42029 ~(ocr 
foll 1I&C1 3Y G 
A-~~'K J~ 'iI(q 

A- s/(, 6q-r-f7 
1. Complete the table by describing the common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

G'-«.e lAo",""o k<!p (,-.~ ",d~rI 

Glass 
lj\S lUI' WfJee\s if' t\.e Srt¥k<v.r 

Greenhouse Gases t ~ce.ct ~0'hC)LA(Q 5"<;.(><; . 
'\10-""" 1-\ ecr"+~ [.,itl ~\G\J{,4 '] 
;;.,,,"" f'!IP(,c,v. \'"r 1uVJwck 

. - -v 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow diagram below. 
• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

(J \k"k((M cp ~ \ ~ 
• < ~ o",.f 

(() 0'" - ./"' 
. t- '5Me J,ve - _ 

~ ~)cr5'{ ~ 
l!eql 

l((r21J, ~l~~ 
> 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

I 

CA\:):;;o rpl'i 1)(\ 

Part 2. Group Work C D(\ U t (S 1'0 (\ 

GROUP#:~3. 
Student IDs of Members Present: 
A-J'lY7'-\S~ 
m~7n1r) 
A'tJoSo)7 0 

f ( 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse 

Glass 

Soil, plants, other 
surfaces in 
greenhouse 

Solar radiation 

Heat inside 
greenhouse 

Reflection of visible 
light off the glass 

Vents in the 
greenhouse 

Greenhouse Effect 

e $Ce-tf! t:.r 0/"1 

CAm 

2 

Common Role 

AbSC(\:;S lAe(llC 
ref (eelS I'~ '" r 

Lo(l1 e $ rrot'!f\ $'-1 t'\ 
u..V .yo v;;..i~~ li,htf:rR. 

~(Dcecn "VI +:rOM 1'\)O 
,..."",(..1>-\ \)iSt~ i\.I~ 

(AlloWS nw.r (iljH h 
eoSCo,e<, 
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ISP203A - Global Change f·j~·l'Q 
Greenhouse Effect:'~ ~ 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

V l $1 ~ \,{ \ )9 vrf 0- ( i> ~ \.oJ i M ,>.-'II1(A \ I"e.( Q: VlI\ fhA. VI. t .$ c.f \..I. V 

*" t(L \'3'v\~ eitrt'r t'h(\Mj~ the. d\.tMo5;Ph€f'€ Q.."1J.... 

f\.r-e It thtr C\\1;;'orl?.e~ b-j .The.- 6;A(M I.0nl·'~ (~o.~e5 

tv, e (."j@;.,,-e Ie\'\.1 ~"n oF" t",e.. \1"'-t:: I or ref ~t(;tC'ck bC1l.d: , 
+.. 0 rJ pr' "'1"'" (::-h~ -\(i~ f.r<.r/1A t;<I i) ;IV! '-'1 Ch lfit oe <"\"\;. Q '~;;:"A ") ,- ,,-- .' .. , 

119/.crt: @fV'f'J'N ~ 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

-B en ItQt-C c.:\-i 0'1 
Glass 

I ,es",LcA:tb ( } f'I1. O(;j r\ t VIP Greenhouse Gases 
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ISP203A - Global Change .'~ ;"l.. 
Greenhouse Effect f.;l\\.} 

(....... .1> -. '.J" 
4. Complete the simple box-and-arrow diagram below:' 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

: 
: 
: 

... 

, , , , 
: 

... 

1-, , , , , , , , , , , , , , , , , , 

II 
'vi 
~t 
<.it 
~I , , , , , , , , , , , , , , , 

. .. ------- a A t1 br'\ / --f,e '-('"r-' ---, 

/ \ V I'SI~!( \" r~ // IIIII/tt. 
'. , ------- i C\\;l$or?(\?1\. 

, ' , ' 
.. ! 

r"-----, : 
: , , , 
: , , , , , , 

-----._---------------------._------------.----.----.----------------------._----------------------._------.--, 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

\ 
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\ 

v-St,. S'tli\ .for o.\:J<;;'Qffhof\ 
,;\::"t! e~\(fhS ~,",rf~<:··e. 
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(or,verSion 
o {- \ i 6i ~ 'f hlo,'It' \ H)il·~'!f.· 



ISP203A - Global Change 
Greenhouse Effect 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

1. Where would the heat radiated by the Earth go if greenhouse gases did not exist? 

2. What would happen to the temperature of the atmosphere if you were to increase the 
amount of greenhouse gas in the atmosphere? 

3. Imagine you were having a conversation with someone who said the greenhouse 
effect is the cause of global warming. Write a response to this statement that is 
scientifically correct based on what you have learned in this class and activity. 

5 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

'" f· "\1.1 ,3 fGROUP #: ~ -, 
~"'Student IDs of Members Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

\~ 

/ 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass ~r~~EC -trQy heoJ 
Soil, plants, other \::0.-.(-\-1-\5 sl.X'fcec 

surfaces in lloSO'<'?TLOY\ . greenhouse 

Solar radiation :J()\~r>. . 
. , : Koch Q\10( [\ SOJv{l...-

, 
Heat inside +le~~ h \lenA greenhouse ct5P e.(e /"( u WC" c\. 

Reflection of visible (1'0'00'1 'P-n.on 
reQ-\- '\e '(C.C\ l o:\<? d light off the glass reOO1Y\ r\~taX\ C!(..,Q·0 ( '\(. 

,., \ L' , " ..... 

Vents in the 0'+ ~., ~-( 
greenhouse ~ \0:;5 I.\'\:cv i \... 

2 



ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

3. In Table B, describe how a greenhouse and the greenhouse effect are different. 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

Glass Both frO-v Greenhouse Gases 

'('eat~ 
V\:.. toW 

3 



ISP203A - Global Change .. . ... .." I 
Greenhouse Effect n· -" ",4 
4. Complete the simple box-and-arrow di~g~a~'below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

1-, , , , , , , , , , , 

I ~o..d'(,lJ,;jO n/ ,;f' 
I ' ..... ... kf /' '-'---- --

CI k),/ \ ~~'~(~. 
~ / i\,I1Z :: L!..J 

I f -'-_ / I 
I / '-'- I -:--J-l 1')1 ') 

i ~Xo.dldi:i"lCn !-IlbSO<,,(I-
I ' , ... ! ... 

I UlSl~~~ ~ Ilk 
{\PS C\?tl 'CI'"\ / 

------------------------------------------------------------------------------~~~~-~~~------------
5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 

d;agmm 10 ;1(":2·' "OW d~;g". 

':.;;\ :& "'-, ", 1.-'., l'f,i .... j,. 
til '. j ~)j 

11 il!J 
"u,_,~,' - " 
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ISP203A - Global Change 
Greenhouse Effect 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

1. Where would the heat radiated by the Earth go if greenhouse gases did not exist? 

2. What would happen to the temperature ofthe atmosphere if you were to increase the 
amount of greenhouse gas in the atmosphere? 

3. Imagine you were having a conversation with someone who said the greenhouse 
effect is the cause of global warming. Write a response to this statement that is 
scientifically correct based on what you have learned in this class and activity. 

5 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Greenhouse Effect 

GROUP#:~ 
Student IDs of Members Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Aq3llqO~\~ 
AY?J10170g 
If3lC,2. 6t.f q J 

Sdo:r 
rQr.ho.~cn 

'IX)::}:"'\';$. *' Y~h 
W o.~~t.fL 

Part 2. Group Work 

c!.. 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

\~ (1',(:0<\;(\ 1hOp;. ~Q\- OM ef'f~ ~ 
Glass Lro \~Sl:"S, nord \>.!).rl'\ ea.r""" . 

-\0 ~(1",,",, -l-hf~'I\h 
Soil, plants, other /It\:>~b It~~ pro\l,cle \ilQ\I,"~. 'ilea:t-. e~, (}.rId 

surfaces in CknO h~c.~, \\"o\&-N1e.. tor <ar().>J"\"t\, 
greenhouse 

I2'-\IC\:>I'i\"\ClJS!? ~! \')~ -\0 s\..Mo.'(\ \i~~ 
Solar radiation (Y?" e. t-ror{;~~el"\~ +c 

H'\Ccrn\r"'\Cj fcclio.t-i<;1""\ 
Heat inside ~o. 'r (cai 0."1-1 r"\Cj 01'{) Ij'fj.rm t,Uf.-\1 .... \S S\l(~au.. +0 
greenhouse ~fO(l\>«l, IC'\ l:aim \\e\p :'\J-~.\f\ \0~-e_. 

tl~('Rt'l\\p('t , 
~~ec.--t"" SO'""€. h~o.~ ~ 'r-elp Reflection of visible t:\c~ec\-i ~ \Ji::. bll<? , 

light off the glass \iqhk- :~~ Cl~ ~r~ Si"Q'oi\\'C.Q ~{>t('o.~ 
~{\r (6. 

Vents in the ~c\es 11"\ otCnt. *"0.+ ~'<.\eosQ. ~)/j""r() e~q~ c!-(")d 
greenhouse rr~cl<J:)~ ~o.+ o"d r. h.e.o.~, '\i(\-\::::, SQQ.t.o..., r; i n+1En '\("\ n-\;-rd,(\t\Q 

2 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! I' abxy~ . 

SI,l{) f(ldiC)-\i~ -? <:;()+"(" ~f~ O:~h.tl't. ~¥ep-(~ct\:d :J;~~~O~ o..t0-<:5~"e~ 
2. Write a complete explanation of the greenhouse effect process In words. 

H· is -tY\Q, \)'(~ (jJf\ete ~('q'i tfCi('<\ -\-he CIJ() n~od\ \'-f 
ve(\~~Oc-\'e3 \()1u W \()..}:e( o..~~\1t~ . Of) d cn~o w. 
~(~o.~ orcl \'5 G:l:)\f~r~cl to ~0-t-tJJ.\.{ 'Cn-0\> \QQ\ft:.. fa('~ 

I 

~"!(:\'1' \\,3. +CQ,~'Q<!.d hJtn} \) \}.l"'o.:t,~tU~ .~ ~~rCt+U<rt. 
()~ ~ to.f-m. \'()Cn~OSiO<) ~ Eac~"" S\j(fua +e(-npe.rQ~ 
\~ I).\na.~ c.a.~) ~\OOI UX1(M\"~... 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 
, 

Table B Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference. Greenhouse Effect 
" 

b~~~co.(\ 

Glass 
esro\Xo Hom 'fOrf'vU 

Greenhouse Gases ~'Qh.t.('e. I -th,nC¥ -to 1Icl-
reo.(Y\\~ ~ +t\m.xa" glOS). 

3 



ISP203A - Global Change 
Greenhouse Effect ~, •. c. 
4. Complete the simple box-and-arrow diagram'~ 

• You have all of the boxes and arrows needed to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

------------------------------------.-----------------.----------------.-------------------.-----------------, 

SPACE 

SUN 

ATMOS 

EARTH 

'011.', II).. 
Vi~'a\.t, 

h ~ .. 

l..)\} I \ 9-
\J~';)\b\..(,. 

\, h.lr 
, , , , , 

.- : 
13: 
p.'t 

I "JI},1\'2.. 

1-, , , , , , , , , , , , , 
f) 

Bl 
~/ 

, , , , , , , , , , , , , , 

k ~\:>'SClC'O~tf\ 

, , , 

'A : \~~: . 
:~\(> : , ' , ' , ' 
't 1 

r"-~-...., : 

IR 
, , , , , , , , 
, , , , 

----------------------.----------------------------------------------------------.--------------------------_. 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

\he ~r-eaC'\~e. s~OJ\d Q.\\CW SON'\.e neo.-..J.- +0 

e:sto.pe. ·t\;'y(" 0Uj'" Vents, • \ Hu, nOJJ -fu..t Eo.~-I+i.J 

O-.~'{)~ r<!.l~ "'eo..~ \Moo'Spo.CQ.., 

4 
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 



· - GROUP#: 

~:!~~~u~:~~:~tChange;~\, ~~~~8S~~rA~~~): 
Onthe diagram below draw in the features of the A ~q &11--L DO 
greenhouse effect. Label all parts of the greenhouse LL.L.:..::t:::......,-=-C\l....:..1~'1-=-C\---:-----:-__ ---,---:-:::-r---1 
effect. Use and label arrows to represent processes. CO 'L. J H} 0, [Vtl,-11'l (t, 

~ 6, ~ 0rC£-\'1Yl()V-~ ~ <:JDc> ~ 0~ w-tU 
VV~ ~ ~. 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass ~ fJOtYl -trztp \'lfQ t 
orten Vl6LU e 0tl~eS 

Soil, plants, other EC1V+YI s [5LtrfaU:' Bot(1 (,tbSC(ll ~ m(jJa,f( /1ecu 
surfaces in 
qreenhouse 

Solar radiation 
2) Ot (t,\f' {Uta!' atiCl' SOlCtl ~OlcLi (Gti (iy\, 

Heat inside H-Ca.t in H'D~ -rV1L~ 1Ictp +nf 
greenhouse A-tYVlDSpVLtK \f\£/1;t 

Reflection of visible pc r tt· I . ~.~ M L ~y{' Ch hOlt-s-< l~ (,t ~~ !Ml~Cr -, "~Clj_-"~ ~ ... L It~~ 
LJ.. rc -.e"ntiHh-ng I I1fr (J(/}"-ed light off the glass ~r II wrlk!/'rvl i> I ~ /"r, Pd), 

Vents in the '8l>a: 
greenhouse 

i II 0 ~5 o.f i nfavlCl) 

It:> 



ISP203A - Global Change 
Greenhouse Effect 

4f 
1. Complete the table by describi~e common role played by greenhouse and 

greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

Sun se;-6"5 v~.,;\,~ \\j\:"\t" ~ eO\J~ w~ c\..., 'tS 

le\:-"-.f\ ~:3 o..\;:-w,Q~huc Uv\,U\ \.:'z.. £w.~> .$vt:"\1;,(<: 

/ Q~5 fe.~e.Ct$ e~\::-" )~'hC" ~t- c~e.> ,t- ~ "Y\~I\ v-euO 

~~ .~ 3 re.e5)\1..'VJe. :lese..$"" t:\.C~j ~0 inS",ot ~ 
,~~~6 

oj\C'vJ,~ ~\ 

V\~ f\,e>"t..-

3. In Table S, describe how a greenhouse and the greenhouse effect are different. 

Table S. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

(7lilSS \S \'Ylorc af or . 
Glass 

f1 [tt r ~ O! -t"rLLp V\;\-'l1 ~( 
Greenhouse Gases gasesJIils.-t YYlOs+ry 

-mtp 

3 



ISP203A - Global Change 
Greenhouse Effect 

,.-, .. ,., 
4. Complete the simple box-and-arrow diagram t5eJow ... 

• You have all of the boxes and arrows needeq tOPRlain the greenhouse effect. 
• In each box, put one of the following: Visible'Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

i 
! , 

... 

ATMOS 

~ , , , , , , , , , , , , , , , , , , , , , , , , 
I 
I , , , , , , , , , , 

a. DSo ( Qt\ lln I "t ! , 

EARTH 'JV J \ 't- . /'f ----------" 

, , , , , , , 
"t 

lGfWtC.;hl\f\ I v\s\.\?ler/ 
I ( He.c1"\(s(\ '-------' 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

\ r\/ 
.......... U'-
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ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

radiation". 6'ler&:\tml'..ste((cD ~ UlJ'1.t'3 

• i(1froed - eflerg\:\ wi waIJe le\1gtnS ClXXNe TOD ranovne\ers 
<lAtto. IJio\et - eDexffi WI (Jj)\Jel e.~t\'1\) b::it}.\) em ro'(1Cy~f.S 

Orore re-\'1cct3 ~ a'a:or'o';) U\J m~3 

green'rollse - YY\05t\::\ \J\()i\)ltl iyw'aret\ m~ 

o earth converts v~si bit light o.rd ::x:rds it out 
-.Jr 

)tfnCJ2,"t ~ye\{OIel1t fbnn 
Of e:ner0j on eo. ¥1::;h " 

\I\SI 'ole lil?J'fI t 

sretlJboJ':e 91S'5::5 qcelk':n\ it from Id)V'I'\~ 
(\1'20 VQ'(iJr, YI'1et1't1ne I \\> 

"* \J\DlblC- ligl1t is 'feAcc1CO 
os \n-forto 

1 

p@ces-;es 
Dciiotion 
reflec:ti 0'<1 

rcol:5 e:J rth 

o 'o:"lO"fotlorlico'(we,<s i D() 
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ISP203A - Global Change 
Greenhouse Effect 

Student IDs of Members Present: 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

M0C!0 114'7. A 4'14'12"U7C, 
A4'2.(g(Pq(p4 
PI 4-"1.1 04QI1 

Part 2. Group Work 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

C:1'<e~e 'UtI'9! YeKlec-t \ 0'f0 '(eO ('reCIt ') 
Glass 

SOr;e3 ~ 
Soil, plants, other 5::lU J plOn'l'S) ea'ftX\'5 Q'o::Drb CD'fC"t O~ 'l)'1e 

surfaces in 'iYJr:ffiCe 
e.mfj~ qreenhouse 

:blax rQOlotion 
()r\~rcl 3tO\:f. ~ @U'(t:e Of 

Solar radiation 
e0e(H~ 

Heat inside \\,,\'fu,.'(eC ex,e(ffi 0'(\ DeolS U? 't;]Ie eJlviVO'0'('11e.'0\:; 
greenhouse €.O<t,1l 

Reflection of visible '(ct-le.ctJ.O!\ Of tfl~a~m ~?::; '0eo t, \re\6e 
light off the glass ID2,"> On' ~~'rO~ .. 

Vents in the S90Ce \ eL aJ"C ~('fIe a'(: t)"\e 

greenhouse 're:I '\:, () rx:\ e:rel't?1j 

2 
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ISP203A - Global 'Change,. 
Greenhouse Effect '. ./'" 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

Ire t:0n Q'(Ocill::'eS eblar -moi'ation'th:ltL EPes~(\to\-the 
Cort\!" The 81rth obsoro<> t:\'le \Jle,i 'ole \lE)'n"t G.n6 CO'A-.er-rs 
it 'CD l\ifOrec e.ne'c82J o It ,e.·f\,ec'\:S "tTe rent I \wYl)cn \3 
i:Y1et\ '(e:QL \'(\ me CD.Y1Jl OJ(\6, vetD'('{leO \(X)C\c... to NXftlCe 

'oS 0dyee'(\lrO~e f:\0~~. 

3. In Table S, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect 

Greenhouse Difference Greenhouse Effect 

Glass ~ - Y'e-'f\ect; '1e-roO-iokS - 1-7 Greenhouse Gases 

3 



ISP203A - Global Change 
Greenhouse Effect 

.,' ." . 
4. Complete the simple box-and-arrow diagram below. 

• You have all of the boxes and arrows needed to explain the greenhouse effect 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

,----------------------------------------------------------------------------.--------------.-.---.----.---.--, 
: SPACE 

SUN 

ATMOS 

EARTH 

+. , , , , , , , , , , , , , , , , , 
.c: 
QI 

Yi 
~ 

(ll lime ,~,I 
U\f ~ \(/.) PJ./ , 
.~ " 

<\ (',&-~'0 i ! ,UJ .. / 
r-:---,--, , 

I 
\j ~ ~. ~i \" 

(0. \, I:t;le ~ I' 

\.l\J ~ \IL') A-'o8) r\)b Of' I . '------' 
"""""","""""""'""""""""""",.,."'."' .. , .. ,.,.~)C\:!~~,~~,.,., ... , .... "'.,.,. 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

--c;::: 
/ \ \\l 

~ 
--

4 

\ 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

-~-
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ISP203A - Global Change 
Greenhouse Effect 

," ' 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Part 2. Group Work 

r--GR-O-U-P-#-:-d-,~_r-------' '" 

Student IDs of Members Present: 
0. £.f I~ "'> 0-' M .. 
A4 39 % 3. "ff, 
A '-16 C; 76'0 '17 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse 

Glass 

Soil, plants, other 
surfaces in 
greenhouse 

Solar radiation 

Heat inside 
greenhouse 

Reflection of visible 
light off the glass 

Vents in the 
greenhouse 

Greenhouse Effect Common Role 

hr-u",~-<' ~N14-L>- Ti--r .(.4 y 
," "" \ \IVW"''' kvt . 
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ISP203A - Global Change "'.,~:, ~~ 
Greenhouse Effect . _ ." , 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components, You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

l\-~ .... ~(ll(.v-v ~'1 ~~,~ +-~Wk( 
\"cLJ~'u~ ~L1I'J--.. ~ O~(t u.. "'-~.{'~ ~O"'" If) ...... 

\'1 AL~~~~~L r"'lov/) ( cr~ ",,---J 

~..t - r ... J: .J.J , J;l ~ (u. c. ~'clV\.-:>. 
1-" 

\ I) 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

j {"SS ,.5 s, (Ie{ 

Glass 
1416.. C~~h ~~ .. v<. ·f-C") Greenhouse Gases 

C'<l", JlA.. If! t·e.. 0/0, i f-o 

3 



ISP203A - Global Change 
Greenhouse Effect .~ 'r, ~$ . F 

~i 
4. Complete the simple box-and-arroY'{';dia~r1l[T1 below. 

• You have all of the boxes and afrows h'eeded to explain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

4 



ISP203A - Global Change 
Greenhouse Effect 

Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere. 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth. " 

3. Matter moves and changes to return a system to equilibrium. 

1. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

• 
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ISP203A - Global Change 
Greenhouse Effect 

GROUP#: ~" 
Student IDs of iOiembers Present: 

M2(Q,214P> r1 t../ 1fb'0'z.. ""lI J'j 

On the diagram below draw in the features of the 
greenhouse effect. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

R3'1 \ \2.Cf-:;,Z- . 
A 4 2. te 7") lLjSs 

Part 2. Group Work 

1\ 

\ 
t~. 
l-C • 
I~ ... 
t~ 
I~ 
\ 
\ 

I" 
What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

Glass ~ ~.tU'I Y\out!. 00. 'itS I>o.fu lCU1' \I\W.h-., 

Soil, plants, other S «KY\t -\'h«\~ \ fX\ fMl'h 
surfaces in CV\I/J(\~ ,SDi1ed·j I:>o-t'n. ",,'o~ 0<10 \,~\'\.t-
Qreenhouse 

Solar radiation so \OJ{ v-Ui o.tf 0'Il h~v-e S~ I '~YlI- 'o"\AX(.e. 

Heat inside \'I.W..+ \I\~' tAt 'oo¥v\ ~ \;o.,'oo.li"2.(. ~pVf1'-tu,~ 
greenhouse (j,klV\G~p~ 

Reflection of visible rt~(II'\ of(: hf 
\~~ 'W.-povk SCl\'"Y't. li~\'t!-light off the glass <l~~~1Ia.qa" ~ 

Vents in the \,\o\M ~~ o.z.fft\R. 
~~ -, 

Iollfu \ -e\- w..a. -t- ou.t 
greenhouse ':> p!l.tR.. 
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ISP203A - Global Change 
Greenhouse Effect 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

1"N. 9 !'WInuus t t.ffi.c-l- i r vJl/ux\ ~ SIM'\. q ,ve,S- <If) o-r¥ I)IJ t)..X\ ck l ~ 
Ii ~\\f MG. S'O\'I'U. UI.-\OY -\"W OIh'YtoS-p~ McI-. AA"l. a.,\?,,~ 
1<>'1 plcm-l\ lUI&\. \eli L f4l'Y\l r~y, ~ ~c(.e6- o1f--tN- ~o..(\1A 
MIA <;~ ~,~ v-Ihiu ~ ~ ¥~('II-<;tcM (.U'\d. 
r<.fu.ckot (J( <tlocclbd. \.'1 ~ 9~\wJ~ ja.S£s:. tN.1Y1Of"t. 
V V (l,nol. l R rM~ <; i'I\. ou r o.-\-Mo~ r~( ~ . (V\JJrt. i+-'-'''i'peIIl'. 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

:t'i1-~ q...~orb ~ \'9 'II.~ tNNJ,. 
W-O\-i~ vJ\'1"u-.~ q\O-s<, jwt-

Glass ~f{.e..Ck l;gn+- Greenhouse Gases 
~sr i3 o.u s '('e.~ t"f\.OM. ~ 
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ISP203A - Global Change 
Greenhouse Effect " ~C>( 
4. Complete the simple box-and-arrow diagra-m,bel<\w:: 

• You have all of the boxes and arrows needed to'expiain the greenhouse effect. 
• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

------------.-.-----------------------------------------------------.----------------------------------------, 

SPACE 

SUN 

ATMOS 

EARTH 

1-, , , , , , , , , , , 
I , 

I ~'" I _r\_\()"~U'f~ : 
'\""'" , I , , 

.~ 
iff 
if 
~ , 

I -QI' l 
I~LoJ:'- :' I , 

I / 
I , 

T : , , , , , 

-c<-...... _-.. f 
(/ \V-, ..... ;. 0((. 
. ' . , . . 

'~, ./ 
'. 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

o..~ 
-~ S'~~ed !?\I'\.WI\ 'fiOJ~ fa< 'Q.e-1,\O.fUfr,l.ll.a:kf0t'l 

- !AM (\II/1N. RlUW i. 'Q, W~ il (1'\ (AM ~as plWrt 

4 



ISP203A - Global Change 
Greenhouse Effect "", 

A if4ZklO 1- , 
L\16~1 

M 347551 Objectives 
Upon completing this activity, you will be able to: 

• Explain how natural processes involving greenhouse gases cause warming of 
the Earth's atmosphere, 

Causal Principles 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement 
and change of matter on Earth, 

3. Matter moves and changes to return a system to equilibrium. 

1, Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

PART 1: Background Notes 

1 



GROUP#: 
'1" '-jo 

'" \.:m,'uo, Change ''''"" Student IDs of Members Present: 
Grtlll!1@~,§.1)9tt~t ;j ", 
,~~wt,.",J~ 
~~~~~elow draw in the features of the 
greenhousec~Ut. Label all parts of the greenhouse 
effect. Use and label arrows to represent processes. 

Part 2. Group Work 

I' 
I 

<.' 
~·.I 

F' 
r-' 
~, 
-rl ' 
1" 
..J 

I 

What parts of a greenhouse correspond to the greenhouse effect? 
Table A. Comparing a greenhouse and the greenhouse effect 

Greenhouse Greenhouse Effect Common Role 

GrW"IhbU5( go,se.§ 
C.Uows visib\sz.. faIfW( ,~I<J- c..."I. ~i- i~ 

Glass 
l1"d c/ces,11 Q.l!o", ~t o..d M6{,\u", ,,~~ • 

Soil, plants, other f.\bs-orb I('lkl- ~lIIbj!fmnii'rjil'U'* 
surfaces in fe>.rJ,.h'., '5url'c.c.e. 
Qreenhouse A.\~oo{,sMb., ClAd ro.cVd.k." h.....~. 

Solar radiation '30 \0.( {,G..cki G\.k.,~ 
G,'Ve. s V,'SibUt ( VV, o.Ad :n. Ii') ,,1" 

wJ h.".~J. 

Heat inside He.a). 1(\" ,CI.<L tw.. WClrMl +k 0.-1-""", ... P k.u<-

greenhouse a..Jm05y3~ 

Reflection of visible o 2.o."lQ.. ",rI ~c...\- itt.J To ,e.,{: Ie.d e.}<c.e. S S I t 'l".{- i=..p i .<) 

light off the glass ~Ge.s~ li<)hl-. e.u.rtk <:'uO Iv .. 

Vents in the -~ P\lloV'''~ b+ ""oJ ('~h I- 01W- G.O'\.ci.. 

greenhouse ~~. e."f.(? Qu( o./"".S1'k<u-e !w.R..p;"') '" ijvGbVt.. 
"""" / -\-(M\>(.( u Iv..c . , 
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ISP203A - Global Change 
Greenhouse Effect 

, 
, (--,>q; 

1. Complete the table by describing the common role played by greenhouse and 
greenhouse effect components. You might want to work with the greenhouse effect 
model we drew together! 

2. Write a complete explanation of the greenhouse effect process in words. 

ihL su(l ~ives ofC vi,ibk, \1\ b-v,o/d-. D.d It'\k.rot hu,J Mel. 11''jh<f­

w~,'c.h ~l.<.Ls t4. e.N~k'-s suri'a.(Q.. TIlL elAr+h. o.bsorbs SOM.t Iu..cJ- OJIel }''<jhJ-; 

·H\.U~ re--roJ.'c.k.l ~t- Ink .fu <\l-mCl"p~_ J.(\~I !t.u...,f.- f"~s 'jy(CQ(litov>-e. 

~D.se.$ .j-l.tQ {- -h-"-p SOI'\U4 hw.1- 011 eta..rf-h whiLe. cl-tuzr ~~J esec..(X.s in,k, "S~c.e. 

3. In Table B, describe how a greenhouse and the greenhouse effect are different 

Table B. Differences between a greenhouse and the greenhouse effect. 

Greenhouse Difference Greenhouse Effect 

{\Jo.\- a. \l ty f1e-s () f Ilc} h 1- 6.10 

Glass 
~1- C'4 n 1"\6.(.- 1"-t- fh rot.J~ l< i+e.. 

Greenhouse Gases 
~ l[lS; whlie.. fko,e. 'SaVflo€. fype..,s "C-

bJ- ~cl 11~(.j 1- eet" 'f--H-ltlOt.I~"'-
qrou, o,-,-se C Q se 5. 
v 
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ISP203A - Global Change 
Greenhouse Effect 

4. Complete the simple box-and-arrow d',~graln below. 
You have all of the boxes and arrowsr,leeded to explain the greenhouse effect. 

• In each box, put one of the following: Visible Light, UV, IR (Infrared) energy 
• Label each arrow with a process: Radiation, Absorption/Conversion, 

Reflection, Re-Radiation 

SPACE 

SUN 

ATMOS 

EARTH 

1-, , , , , , , 
AI 
~7 
~ , 
sf 

·9 

J 
~/ , 

I ~v- I 

I \,0- " : \to-a- : , ' , ' .. / , , , , , 

, , 
--------------------------------------------------------------------------------------------------._---------, 

5. How would you redesign a greenhouse to make the warming of the air in the 
greenhouse a better analog for the process that warms Earth's atmosphere? Draw a 
diagram to illustrate this new design. 

tl..<L (YZ.t),\JI k<y"" VJGo k1 0. {{ow more... ~jles 

o II~hf- 'lnd ~C\J CliH '3"-J '''s,<::k -li<.Q. 

4 

~rc.e.nk<.>ux:.. a.rtJ (q" a.(So ttJ,c(,G<k 5Cl~ 
00 ~, 




